WHAT IS CLAIMED IS: 



1 . A method for evaluating the binding of a^ipJ^cJ^target molecule, said 
method comprising comparing the amount ofbiiidin^ofm in a first sample to the 

probe with the amount of binding of mo}^cs in a second sample to the probe, wherein: 

(a) the first sampleperfiprises a plurality of molecules of the same target 
molecujpi^id 

(b) Jhgljecond sample comprises a plurality of different target molecules. 



10 



2. The method of ckfim 1 wherein 
sample of the molecules of the same target 




is a substantially pure 



3. The method ofrfmm 2 wherein the first sample is at least 75% pure 



4. The method of claim 2 wherein the first sample is at least 90%ptire. 



15 




5. The method of claim 2 wherein the first sample is at lp*fst 95% pure. 



6. The method of claim 2 wherein the first sample is at least 99% pure. 



7. The method of clairnJ^wherein each^different target molecule in the second 



laimJ- 

sample is different from the sam^target molec^s in the first sample. 



8. The method of claifn 1 v^herein the sensitivity of the probe is determined. 



25 
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9. The method of ^plaim^ wherein the sensitivity of the probe is determined 
from the amount of binding^ molecules of the particular target in the first sample to the 
probe. 

10. THe method of cteim 1 wherein the specificity of the probe is determined. 



11/ The method of claim lO^wK^ein the specificity of the probe is determined 
from the ratio of the amount of binding of the same target molecules in the first sample to 
the rirobe to the amount of binding of molecules of the different target molecules in the 
35 second sample to the probe. 
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12. The method of claim 1 wherein the molecules-erfthe same target molecule in 
the first sample are detectably labeled. 

1 3 . The method of cl&krft"wherein the molecules of the different target 
5 molecules in the second^safnple are detectably labeled. 

14. The method of claim 12 or 13 wherein the molecules are detectably labeled 
with a fluorescent molecule. 




The method of claim 1 wherein: 
the molecules of the same targeU«t5Tecule in the first sample are detectably 
labeled with a first lajjd-fand 

the moleculgs^rfme different target molecules in the second sample are 
detgotdftly labeled with a second label, 
)eing distinguishable from the second label. 



16. The method of claim 15 wherein: 

the first label is a first fluorescent molecule, and 

the second label is a second fluorescent molecule. 
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fTr^ The method ofdar&i 1 wherein the probe is attached to a surface of a 



support. 



18. The method df 



1 wherein the probe is one of a plurality of probes. 
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&^bof probes, 

said having a £n3^ort with at least one surface, and 
wherein each probe is attached to the surface of the support in a different location on 
3Q said surface. 



^T9>^ The method of claim- 18 wherein the plurality of probes comprises an array 




4 



/The method of ckim L^fierein the probe is a polynucleotide probe having a 



particular nucleotul^jequencp^ 
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21. ThemethQdj 
in the first sample are polynucleotide molecules. 



im<20 wherein the molecules of the same target molecule 
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22 . The method of claim 2 1 wherein the particular nucl^otiite^equence of the 
polynucleotide probe is complementary to at least a portierfof the nucleotide sequence of 
the polynucleotide molecules in the first samj 

23. The methodp£i5laim 21 wherein the molecules of the different target 
molecules in the secpntfsample are polynucleotide molecules having a polynucleotide 
sequence tha^iswferent from the nucleotide sequence of the polynucleotide molecules in 
the first^ample. 

2^ The methogfofc^im 20 wherein the polynucleotide probe is attached to a 
surface of a sur 




25. The methS^fp^mi 30^h6rein the polynucleotide probe is one of a 
plurality of polynucleotide^pr^5§ < ^^g different nucleotide sequences. 

H^-— ^ The method of claim 25 wherein the plurality of polynucleotide probes 

^^^xomprises an afray^ polynucleotide probes, 
/ said having alf^pport with at least one surface, and 

wherein each polynucleotide probe is attached to the surface of the support in a 
20 different location on said surface. 

27. A method for evaluating the binding of a polynucleotide probe h^vfng a 
particular nucleotide sequence to a target polynucleotide, said method corppfTsing 
comparing the amount of hybridization of polynucleotides in a firs^mple to the 
25 polynucleotide probe with the amount of hybridization of pcjlyfiucleo tides in a second 
sample to the polynucleotide probe, wherein: 

(a) the first sample comprises a plurality of the same target polynucleotide 
having a target nucleotid^s€quence; and 

(b) the second sample cofnprises a plurality of different polynucleotide 
molecules wh@r£m each different polynucleotide molecule has a different 
nucleotii3€sequence . 
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28. ./The method of clairn^Twherein the particular nucleotide sequence of the 
polynupl^otide probe is complementary to at least a portion of the target nucleotide 
3 5 seqiience of the target polynucleotide in the first sample. 
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29. The method of claim 27 wherein the target^y^u cleotide in the first sam P le 
corresponds to a gene or gene transcript of a cell oprfganism, or to mRNA, cDNA or cRNA 
derived therefrom. 

30. The method ofpkrfm 27 wherein the plurality of different polynucleotide 
molecules in the second^afnple corresponds to a plurality of different genes or gene 
transcripts of a cellar organism. 

3 1 . The mpthpd of claim 27"wherein the first sample is a substantially pure 
sample of molecules ofjl£ target polynucleotide. 

32. The metho^^^claim^l wherein the first sample is at least 75% pure. 



33 . The method of claim 34^wherein the firstsampiSls at least 90% pure. 



11 



^herein the first sample is at least 95% pure. 



34. The method of 

le method of claim 31 wherdin the first sample is at least 99% pure 




T67~~ ^Theonethod of claim 31 wherein each different polynucleotide molecule is 
second sample hasTnuck^ nucleotide sequence. 



if 2i 

1° 
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37. The method of claim 36 wherein: 

(a) the target polynucleotide in the first sample correspond^ a gene or gene 
transcript of a cell or organism; and 

(b) the second sample comprises a polynuclecjlMe sample from a deletion 
mutant of the cell or organism, 

wherein the deletion mutant of the cell or organism does not express the gene or gene 
transcript corresponding to the target polyrfucleotide in the first sample. 

38. The method of>Imrn 3 1 wherein the plurality of different polynucleotide 
molecules in the second^ample comprises: 

(a) polyptfcleotide molecules having a nucleotide sequence that is the same as 
letarget nucleotide sequence in the first sample, and 

(b) X a plurality of different polynucleotide molecules each having a different 
nucleotide sequence that is different from the target nucleotide sequence. 
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e method of claim 38 wherein: 
theVget polynucleotide corresponds to a gene or gene transcript of a cell or 

organsi 

the second^sample comprises a polynucleotide sample from a wild-type 
strain of the celior organism, 
wherein the wild-type strain of mWll or organism expresses the gene or gene transcript 
corresponding to the target polynucleotide. 



39. 
(a) 

(b) 




40. 
(a) 



(b) 



The method of claim_2X-wh«fein: 

the first sample further compris^s^dlynucleotide molecules having a 
nucleotide sequence difierentfrom the target nucleotide sequence of said 
same target pojymtcleotide; and 

the secori^sample lacks said same target polynucleotide. 
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4 1 . The metfetfAof claim 40/Wherein each different polynucleotide molecule in 
the second sample has ^Seotide sequence different from the target nucleotide sequence. 
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42. 
(a) 

(b) 



(c) 



The method of claim4J^wherein: 
the target polynucleotide corresponds to a gene or gene transcripTof a cell or 
organism; 

the first sample comprises a polynucleotide sample frojxra wild-type strain of 
the cell or organism which expresses the gene or gejie transcript 
corresponding to the target polynucleotide; am 
the second sample comprises a polynucleotide sample from a deletion 
mutant of the cell or organism which do@i not express the gene or gene 
transcript corresponding to the targeUiolynucleotide. 
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43. 
(a) 



(b) 



The method of claim 27-wherek 

the first sample further comprises polynucleotide molecules having a 
nucleotide sequence different from the target nucleotide sequence of said 
same target polynucleotide; and 
the second sample/fcomprises: 

(i) polynucleotide molecules having a nucleotide sequence that is the 
same j/s the target nucleotide sequence, and 

(ii) a plurality of different polynucleotide molecules, each different 
ftynucleotide molecule having a different nucleotide sequence that 

is different from the target nucleotide sequence, 
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wherein the amount of polynucleotide molecule^lrTthe first sample having the target 
nucleotide sequence differs by at leas^factor of two from the amount of polynucleotide 
molecules in the second sample having the target nucleotide sequence. 



44. The method of claim^43 wherein the amount of polynucleotide molecules in 
the first sample having the target nucleotide sequence differs from the amount of 
polynucleotide molecules in the second sample having the target nucleotide sequence by at 
least a factor of four. 



10 
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45 . The method of claim 43 wherein the amount of polynucleotide molecules in 
the first sample having the target nucleotide sequence differs from the amount of 
polynucleotide molecules in the second sample having the target nucleotide sequence by at 
least a factor of eight. 



46. The method of claim 43 wherein the amount of polynucleotide molecules in 
the first sample having the target nucleotide sequence differs from the amount of 
polynucleotide molecules in the second sample having the target nucleotide sequence by at 
least a factor of twenty. 

47. The method of clahlf^ wherein the amount of polynucleotide molecules in 
the first sample having the target nucleotide sequence differs from the amount of 
polynucleotide molecules in the second sample having the target nucleotide sequence by at 
least a factor of 100. 



25 

-S^7^4^v The method of claim-43 < wherem7he amount of each different polynucleotide 
molecule inthe plurality of different molecules of the first sample differs from the amount 
of the coiresponHmg different polynucleotide molecule in the plurality of different 

30 polynucleotide moWules of the second sample by no more than a factor of 100. 

49. The method of claim<3 wherein the amount of each different polynucleotide 
molecule in the plurality\different molecules of the first sample differs from the amount 
of the corresponding differe^oolynucleotide molecule in the plurality of different 
35 polynucleotide molecules of th\second sample by no more than a factor of 10. 
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The method of claitn^wherein the amount of each different polynucleotide 
molecule\the plurality of different molecules of the first sample differs from the amount 
of the corresponding different polynucleotide molecule in the plurality of different 
polynucleotidetriolecules of the second sample by no more than 50%. 

51. Themethod of claim-43'wherem the mean abundance of the different 
polynucleotide molecub^ in the plurality of different polynucleotide molecules of the first 
sample differs from the mfean abundance of the different polynucleotide molecules in the 
plurality of different polynucleotide molecules of the second sample by no more than a 

10 factor of two. 

52. The method of daiinfe wherein the mean abundance of the different 
polynucleotide molecules in the pluraliW of different polynucleotide molecules of the first 
sample differs from the mean abundance dfthe different polynucleotide molecules in the 

15 plurality of different polynucleotide molecules of the second sample by no more than 50%. 

53 . The method of claim 43 wherein the mean abundance of the different 
polynucleotide molecules in the plurality of differenWjlynucleotide molecules of the first 
sample differs from the mean abundance of the differe\polynucleotide molecules in the 

20 plurality of different polynucleotide molecules of the secdnd sample by no more than 10%. 

54. The method of claim 43 wherein the mean abundance of the different 
polynucleotide molecules in the plurality of different polynucleotide molecules of the first 
sample differs from the mean abundance of the different polynucleotide molecules in the 

25 plurality of different polynucleotide molecules of the second sample by\>more than 1%. 

5 5 . The method of claim 27 jvherein the sensitivity of the polynucleotide probe 
is determined. 



30 



56. The method of claim 55 A^herein^hc^ensitivity of the polynucleotide probe 
is determined from the amount of Ijybndizalion of target polynucleotide molecules in the 
first sample to the polynucleotide-pfobe. 



57. The^riethod of claim^'wherein the specificity of the polynucleotide probe 
3 5 is determines 
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58. The method o^aim^7~wherein the specificity^)^ probe 
is determined from the ratio of the amount of hybndiz^or^oftargct polynucleotide 
molecules in the first sample to the polynucl^tid^probe to the amount of hybridization of 
polynucleotide molecules in ik^^^t^^^ to the polynucleotide probe. 

59. The mptKodof claim '27 wherein the target polynucleotide molecules in the 
first sample arg^tetectably labeled. 



60. The method of claim^wherein the polynucleotide molecules in the second 
1Q sample are detectably labeled. 

61 . The method of claim 59 or^60-wKerein the polynucleotide molecules are 
labeled with a fluorescent molecule. <^ 

j 5 62. The method of claim 27wh£rein: 

/ j (a) the target polynucleotide molsetfesfin the first sample are labeled with a first 

hj^ ' label; and 

^ (b) the polynucleotide molecules in the second sample are labeled with a second 

^ labe 
20 the firstlg^fbeing distinguishable from the second label. 

63. The method of claim 62- wherein: 
the first label is a first fluorescent molecule, and 
the second label is a second fluorescent molecule. 

25 ^ 

64. The method of claim,27 wherein the polynucleotide probe is attached to a 

surface of a support. 

65 . The method of claim 27^wherein the polynucleotide probe is one of a 
30 plurality of polynucleotide probes. 

66. TKe^metlipd of claim 65 wherein the plurality of polynucleotide probes 




35 



comprises an array of polynucl£oti4epj"obes, 

said array having a support with>bl§ast one surface, and 

wherein each probe is attached to the sufta^e of the support in a different location on 



said surface. 
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67. A method for evaluating the binding of a plurality of polynucleotide probes 
to a target polynucleotide wherein each polynucleotide probe in the plurality of 
polynucleotide probes has a particular nucleotide sequence, 

said method comprising comparing the amount of hybridization of polynucleotides 
in a first sample to each polynucleotide probe in the plurality of polynucleotide probes with 
the amount of hybridization of polynucleotides in a second sample to each/polynucleotide 
probe in the plurality of polynucleotide probes, wherein: 

(a) the first sample comprises a plurality of the same target polynucleotide 
having a target nucleotide sequence; and 

(b) the second sample comprises a plurality of different polynucleotide 
molecules wherein each different polynucleotide molecule has a different 
nucleotide sequence. 



68. The method of claim 67^wKerein the particular nucleotide sequence of each 
1 5 polynucleotide probe is complementary to at least/a portion of the target nucleotide 
sequence of the target polynucleotide in the first sample. 



20 
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69. The method of claim 67 wjierein the sensitivity of each polynucleotide probe 
in the plurality of different polynucleotide probes is determined. 

70. The method of clai*6 69 wherein the sensitivity of each polynucleotide probe 
in the plurality of polynucleot^pro^^sis determined from the amount of hybridization of 
the same target polynucleotide molecules in the first sample to each polynucleotide probe in 
the plurality of polynucleotide probes. 

7 1 . The method of claim 6^Wfierein the specificity of each polynucleotide probe 
in the plurality of deferent polynucleotide probes is determined. 



30 
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in the 



he method of claim 71 whefein the specificity of each polynucleotide probe 
of polynucleotide probes is determined from the ratio of 
the amount of hybridization of the same target polynucleotide molecules in 
the first sample to each polynucleotide probe to 

the amount of hybridization of the plurality of different polynucleotide 
molecules in the second sampte'to each polynucleotide probe. 




73. The method of clairn 67 wherein each polynucleotide probe in the plurality 
of polynucleotide probes is attached to a surface of a support. 
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74. method of cl^m'67~wherein the plurality of polynucleotide probes 

ay ofmobes, 




comprises an array 
<f said array having^^upport with at least one surface, and 

wherein each probe in^he plurality of probes is attached to the surface of the support 
in a different location on said surfafc 



75. The method of claim 67 wherein the fip>Tsample comprises two or more 
different target polynucleotide molecules 

wherein none of the two or moi^dlfferent target polynucleotide molecules 
10 hybridizes or cross-hybridizes to ^pvobc that also hybridizes or cross-hybridizes to another 
one of the two or more diff$pefit target polynucleotide molecules. 

76. A method for evaluating hybridization conditions for one or more 
polynucleotide probes, 

j 5 each of said one or more polynucleotide probes having a particular nucleotide 

sequence, . 

said method comprising comparing the amount of hybridization of polynucleotides 
in a first sample to each of thb^ne or more polynucleotide probes with the amount of 
hybridization of polynucleotidessm a second sample to each of the one or more 
2Q polynucleotide probes under particii^ar hybridization conditions, wherein: 

(a) the first sample comprises a plurality of the same target polynucleotide 
having a target nucleotide\equence; and 

(b) the second sample comprisesV plurality of different polynucleotide 
molecules wherein each differem^jlynucleotide molecule has a different 
nucleotide sequence. 
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77. The method of claim 76^erdnthe sensitivity of each of the one or more 
polynucleotide probes under the particular hybridization conditions is determined. 

78. The method of claim ^whefeinthe sensitivity otoch of the one or more 
polynucleotide probes is determined from the amount of hybridization of the plurality of the 
same target polynucleotide molecules in the first sample to each of th\one or more 
polynucleotide probes under the particular hybridization conditions. 



35 79. The method of claim 76 wherein the specificity of each of the ohe or more 

polynucleotide probes under the particular hybridization conditions is determined> 
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80. 'She method of claim.79 wherein the specificity of each of the one or more 
polynucleotide probes is determined from the ratio of: 

(a) the amouhkQf hybridization of the plurality of the same target polynucleotide 
molecules inthiiU^t samWto each of the one or more polynucleotide 
probes under the p^tictri^^/bridization conditions to 

(b) the amount of hybridization^heplurality of different polynucleotide 
molecules in the second sample to eabh^f the one or more polynucleotide 
probes under the particular hybridization cohditions. 



10 



8^. The method of claim^^further comprising, prior to said step of comparing, 
the steps d{ 

(i) \ contacting the probe with the first sample under conditions conducive to 
sbinding; 

(ii) contacting the profie with the second sample under conditions conducive to 



15 



bims 
(iii) detect 
first i 



any 



bin< 



ing that occurs between the probe and molecules in the 



jle; and 



20 



(iv) detedingW binding that occurs between the probe and molecules in the 
second samj; 

82. The method of\aim 81, wherein said steps of contacting are performed 
concurrently. 



83 . The method of claim S^wherein said steps of detecting are performed 
25 concurrently. 

84. The method of claim 27,wherein: 

polynucleotides in the firsKsample are labeled with a first label and polynucleotides 
in the second sample are labeled with a second label that is distinguishable from the first 

30 label; 

and further comprising, prior to said step of comparing the steps of: 

(i) concurrently contacting the polynucleotide probe with the first sample and 
the second sample under conditions conducive to hybridization, and 

(ii) detecting any binding that occurs between the polynucleotide probe and 
35 polynucleotides in the first sample and the second sample. 
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85 . The method of any one of cJatrfJT 81 -84 wherein the second sample lacks 
said same target molecule or polynupteotide in said first sample. 

86. & computer system for evaluating the binding of a probe to a target 

5 molecule, \ 

said computersystem comprising: 
a memory; and 

a processor element interconnected with the memory, 
wherein the memory encodes one or more programs causing the processor element to 
10 perform a method which comprises comparing the amount of binding of molecules in a first 
sample to the probe with the amount of binding of molecules in a second sample to the 
probe, and wherein: \ 

(a) the first sample comprises a plurality of molecules of the same target 

molecule; and \ 

5 (b) the second sample comprises a plurality of different target molecules. 

87. A copmputer system for Evaluating the binding of a polynucleotide probe, 
said computer system comprising: 
a memory; and 

20 a processor element interconnected wi|h the memory, 

wherein the memory encodes one or more programs causing the processor element to 
perform a method which comprises comparing thV amount of hybridization of 
polynucleotides in a first sample to the polynucleotide probe with the amount of 
hybridization of polynucleotides in a second sample the polynucleotide probe, and 

25 wherein: 

(a) the first sample comprises a plurality of th& same target polynucleotide 
having a target nucleotide sequence; and 

(b) the second sample comprises a plurality of different polynucleotide 
molecules, each different polynucleotide molecuf^ having a different 

30 nucleotide sequence. 

88. A computer program product for use in conjunction with\ computer having 
a memory and a processor element, the computer program product comprising a computer 
readable storage medium having a computer program mechanism encoded thbreon, wherein 
35 said computer program mechanism may be loaded into the memory and cause tft^processor 
element to execute a method which comprises comparing the amount of binding of 
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molecules in a first sample to the probe with the amount of binding of molecules in a 
second sanvple to the probe, and wherein: 

(a) \^the first sample comprises a plurality of molecules of the same target 

molecule; and 

s (b) the second sample comprises a plurality of different target molecules. 

\ 

89. A computer\program product for use in conjunction with a computer having 
a memory and a processor element, the computer program product comprising a computer 
readable storage medium havir^Jy^mputer program mechanism encoded thereon, wherein 

IQ said computer program mechanismoriay be loaded into the memory and cause the processor 
element to execute a method which comprises comparing the amount of hybridization of 
polynucleotides in a first sample to the polynucleotide probe with the amount of 
hybridization of polynucleotides in a second sample to the polynucleotide probe, and 
wherein: \ 

15 (a) the first sample comprises a plurality of the same target polynucleotide 

having a target nucleotide sequence*\and 

(b) the second sample comprises a plurality^ different polynucleotide 
molecules, each different polynucleotide macules having a different 
nucleotide sequence. 

20 




30 



35 
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